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Description 



[0001] The present invention is concerned with a novel process for the preparation of benzothiophene derivatives, 
especially with the preparation of 4-hydroxybenzothiophene. 4-Hydroxybenzothiophene is a building block for pharma- 
ceutically active compounds, e.g. 5-[4-[2-(5-methyl-2-phenyl-4-oxa2olyl)ethoxy]-7-benzothlophenylmethyl]-2,4-thiazoll- 
dinedione. This compound is known in the art and is described for example in International Patent Application WO 
94/27995. It Is especially useful for prophylaxis and treatment of diabetes meditus type I and II. 
[0002] Methods for the preparation of 4-hydroxybenzothiophene have been described by Iwasaki et al. (1991) J. 
Org. Chem. 1 991 . 56. 1 922, Here a cyclocarbonylation of a primary allylacetate is performed in presence of a high cat^ 
alyst loading. Further, this process is characterized by at least five process steps which in part require extreme reaction 
conditions. 

[0003] Surprisingly it has been found that using the process according to the present invention 4-hydroxybenzothi- 
ophene can be prepared with less process steps under moderate conditions with an outstanding yield. 
[0004] The process according to the present invention refers to the 4-hydroxybenzothiophene of Formula I 

HO 



comprising cyclocarbonylation of a compound of Formula II 




wherein 



-OR is a group of formulae _0-(CO)-R', >0-(CO).0-R". or _o.(PO)-(OR")2, wherein R' is alkyi, perfluoro-Ci 20- 
alkyl, aryl, R" is alkyI, aryl or benzyl or the group -OR is halogen or an aryloxy group; 

followed by saponification. 

[0005] This process provides an efficient cyclocarbonylation reaction under mild conditions. In addition, substrates 
for the cyclocarbonylation reaction (compound of Fomiula II) do not need to be purified, e.g. by distillation, but can be 
used as "crude" material. 

[0006] According to the present invention, the term "cyclocarbonylation" referc to an introduction of a carbonyl 
group coupled to the formation of a cyclic ring structure. 

[0007] The term "saponification" refers to the hydrolysis of an ester under acid or basic, preferably basic conditions. 
[0008] The term "transition metal compound" refers to a metal-phosphine complex compound wherein the term 
metal refers to Pd, Pt. Ru, Co, Rh or Nl, preferably Pd. 

[0009] The term "llgand" refers to phosphine, arsine or stibine derivatives, preferable phosphine derivatives of gen- 
eral fomiulae P(R^)(R2)(r3), (r1)(r2)p-(X)-P(r1)(r2), As(r1)(R2)(r3) or Sb(R^)(R2)(R3), preferably P(R^)(R2wr3x 
wherein h\ P?, and R^ are defined below. / x /v /\ /. 

[0010] The term "alkyl" refers to a branched or straight chain monovalent alkyI radical of one to nine carbon atoms 
(unless otherwise indicated), preferably one to four (lower) carbon atoms. This term is further exemplified by such rad- 
icals as methyl, ethyl, n-propyl, isopropyl. l-butyl, n-butyl. t-butyl and the like. 

[0011] The temi "aryl" refers to a monovalent carbocyclic aromatic radical, e.g. phenyl, optionally substituted, inde- 
pendently, with halogen, lower-alkyi, lower-alkoxy. lower-alkylenedioxy. cartoxy. trifluoromethyl and the like. 
[001 2] The term "aryloxy", signifies a group of the formula aryl-O- in which the term "aryl" has the significance given 
above. Phenyloxy is an example of such an aryloxy group. 

[001 3] The term "alkoxy". alone or in combination, signifies a group of the formula alkyl-O- in which the term "alkyl" 
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has the significance given above, such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec.butoxy and 
tert.butoxy preferably methoxy and ethoxy. 

[0014] The temn "alkylenedioxy" refers to C^.s-alkyl-dloxy groups, such as methylenedioxy, ethylenedioxy or propyl- 

enedioxy. 

5 [0015] The term "halogen" refers to fluorine, chlorine, and bromine. 

[0016] In more detail, the present invention refers to a process for the preparation of compounds of Formula I 



10 




15 

comprising cyclocarbonyiation of a compound of Fomiula II 



20 




25 

wherein 

-OR is a group of formulae — 0-(CO)-R', -0-(CO)-0-R" or — 0-(PO)-(OR")2. wherein R' is alkyl. perfluoro-Ci.20- 
alkyl, aryl, R" is alkyl, aryl or benzyl or the group -OR is halogen or an arytoxy group; 

30 

followed by saponification. 

[0017] In a preferred embodiment of the invention, the cyclocarbonyiation reaction is carried out in the presence of 
a base and a catalyst comprising a transition metal compound and a ligand. 

[001 8] Transition metal compounds useful for the process of the present invention comprise salts of Pd, Pt, Ru, Go, 
35 Rh- or Ni and also includes Pd/C. The use of transition metal compounds as catalysts has been described for example 
in Matsuzaka et al. (1988) J. Org. Chem. 53, 3832. Prefen-ed transition metal compounds are salts of palladium, e.g. 
Pd(0Ac)2. Pdgdbag, PdClg, PdgClgCTi-allyOa, PdCl2(NCMe)2. [Pd(NCMe)4](BF4)2, and most preferably Pd(0Ac)2. The 
mentioned catalysts are known in the art (e.g. US Patent No. 5,380,861; "Carbonylation, Direct Synthesis of Carbonyl 
Compounds", H.M. Colquhoun, D.J, Thompson, M.V. Trigg, Plenum Press, 1991) and/or are commercially available 
40 (e.g. from Fluka, Buchs, Switzerland or Strem Chemicals, Kehl, Germany). 

[0019] The ligand of the transition metal compound in the catalyst may be selected from a group consisting of phos- 
phine, arsine or stibine derivatives, preferable phosphine derivatives of general formulae P(R^)(R^)(R^), (R^)(R^)P-(X)- 
P(R^)(R2), As(R1)(r2)(r3) orSb(Ri)(R2)(R3), preferably P(R^)(R2)(R3), wherein X, H\ R^ and R^ are defined below. 
[0020] Especially suitable ligands are chiral and non-chiral mono- and diphosphorus compounds for example 
45 described in Houben-Weyl, "Methoden der organischen Chemie", vol. E1 , page 1 06 et seq. Georg Thieme Verlag Stutt- 
gart, 1982, and Aspects Homog. Catal., 4. 145-202 (1981), especially those of the fonnuiae 

P(R^)(R2)(r3) and (R^)(r2)P-(X)-P(R^)(R2) 

50 wherein R\ R^ and R^ each independently are Ci.8-alkyl, cyclohexyl, benzyl, naphthyl, 2- or 3-pyrrolyl, 2- or 3-furyl, 2- 
or 3-thiophenyl, 2- or 3- or 4-pyridyl, phenyl or phenyl which is substituted by Ci.4-alkyl, Ci.4-alkoxy, halogen, trifluor- 
omethyl, lower alkylydenedioxy or phenyl and X is binaphthyl, 6,6'-dimethyl- or 6,6'-dimethoxybiphenyl-2,2'-diyl, or one 
of the groups — (CH2)n-. -CHg CH2-P(C6H5)- CHg CHg-, 
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and n is a number of 1 — 8. 

[0021 ] Examples of suitable phosphorus ligands are shown in Scheme 1 . 
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Scheme 1 ; 




NMe/ ' P' 




tBu; 




tBui 



P«vDMA.Ph), PPh(3.5-.Bu.Ph), P(3.5-tBu-Ph)3 




PAMP 



MOP 



Pli^P H 
(S,S)-DDPPI 



H PPIi, P\ 
• " Ph- 




DPEphos 




rtl W 

TOO fM_ P/m-T^I\ 



TPP-ox-Ph 



P(m-Tol)3 



DPPM 



DPPF 





ir\j 



PPlKDiphol) D'Phol-DlOP 



Ph 




The most preferred phosphorus ligands are triphenylphosphine, 
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[0023] The preparation of a transition metal complex is explained in more detail for the corresponding palladium- 
phosphine connplex: The palladium-phosphine complex compound is conveniently fonned in situ from a palladium com- 
ponent and a phosphine ligand. These palladium components is for example metallic palladium, which is optionally sup- 
ported on a carrier material such as carbon, or a complex or a salt of 2- or 4-valent palladium such as palladium- 
bis(dibenzy!ideneacetone), palladium chloride, palladium acetate and the like. For the in situ preparation, the phospho- 
rus ligandAransition metal compound ratio (mol/mol; P/Pd) amounts to about 0.1 : 1 to 1 00 : 1 , preferably to about 6 : 1 
to 15 : 1. Suitable phosphine (igands are for example chiral and non-chirai mono- and diphosphorus compounds such 
as are described in Houben-Weyl, Methoden der organischen Chemie, volume E1, page 106 et. seq. Georg Thieme 
Verlag Stuttgart, 1982. and Aspects Homog. Catal., 4, 145 — 202 (1981), especially those described above. 
[0024] For the in situ preparation of the palladium-phosphine complex compound palladium-(ll) chloride or palla- 
dium-(ll) acetate, palladium-dichloro-bis(acetonitrile) and a bis(diphenylphosphino)alkane maybe used. 
[0025] Further, the process of the present invention comprises the use of bases for the cyclocarbonylation reaction 
like tertiary bases such as tri-alkyl-amines, di-alkyl-arylamines, pyridines, alkyl-N-piperidines, and for example inor- 
ganic bases such as NaOH, KOH or salts of carbonic acids. Examples are (alkyl)3amines, e.g. triethylamine, ethyl-diiso- 
propyl-amine, pyridine, N-methyl-piperidine, sodium hydrogen carbonate, potassium hydrogen carbonate, di-sodium 
carbonate, etc. The preferred base is triethylamine. 

[0026] Solvents for the above reaction are known to skilled persons. Preferred solvents are aromatic solvents, e.g. 
toluene, xylene, benzene, halogenated hydrocarbons, e.g. CH2CI2, nitriles, e.g. acetonitrile, ester, e.g. ethylacetate, 
amides, e.g. DMF, ether, e.g. THF, dioxane, urethanes, e.g. TMU. sulfoxides, e.g. DMSO, and mixtures thereof. The pre- 
ferred solvent is toluene. 

[0027] The reaction conditions for the above carbonylation reaction can vary to a certain extent. 

[0028] The temperature can vary between 40°C and 1 70°C, preferably between 60 — 120°C. and most preferably 

the reaction is performed at about 90°C. 

[0029] The substrate/catalyst ratio (mol/mol; S/Pd) amounts to 1 to 1 0000, preferably 1 00 to 5000, more preferably 
1 000 to 2000 and most preferably 1 200 to 1 500. 

[0030] For the in situ preparation, the above mentioned phosphorus ligand/transition metal compound ratio 
(mol/mol; P/Pd) amounts to 0.1 : 1 to 1 00 : 1 , preferably 6 :1 to 15 : 1 . 

[0031] The upper limit for the carbon monoxide (CO) pressure is only limited by the specification of the autoclave 
used. For the lower pressure limit the carbonylation reaction would work even with a CO pressure of 1 bar. Preferably, 
the CO pressure is about 20 to 70 bar, more preferably 35 to 60 bar. 

[0032] Surprisingly it has been found that the "crude' compound of Formula II can be used for the preparation of 
the compound of Formula I. A preparation of a crude material is performed by collecting the compound of Formula II, 
e.g. 1 -(2-thienyl)allyl acetate, with an organic solvent and drying without further purification. The preparation of this 
material is exemplified in Example 1. Example 2 B shows the use of the crude starting material for the preparation of 
the compound of Formula 1. 

[0033] The cyclocarbonylation reaction is followed by saponification. Conditions for saponification reactions are 
known in the art and described for example in "Practical Organic Chemistry", A.I. Vogel, Longmans Ed., 1967, p. 390 
— 393. In a preferred embodiment of the present invention, the saponification is carried out in a biphasic mixture of 
aqueous sodium hydroxide and toluene or in an homogeneous mixture of sodium methylate in methanol. 
[0034] Compounds of Formula II may be prepared by methods known in the art, for example by reaction of a thi- 
ophene carbaldehyde of Formula III (illustrated in Scheme 2 a; commercially available, Fluka, Aldrich). 
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0 



with a vinyl-metal-X reagent, with -metal-X being -MgCI, -MgBr, -Mgi or —Li, preferably — IVlgCI or -MgBr, followed by 
70 reaction with an acid derivative. Other allyl connpounds, e.g. the corresponding ally! halogenides or allyl trial kylammo- 
nium salts, are also suitable reagents. The acid derivative can be selected from a group consisting of compounds of 
formulae, (R'-C0)20, R"0-(CO)-CI , C1-(P0)(0R")2, R'-(CO)-Hal wherein R' is alkyi, perfluoro- 0^.20'^\\^^* aryl, R" is 
alkyi, aryl or benzyl and Hal is CI or Br. The preferred acid derivative is (R'-C0)20, and here especially the acetanhy- 
dride. The most preferred the vinyl-metal-X-reagents are vinylmagnesium chloride or vinylmagnesium bromide. 
15 [0035] In the most preferred embodiment of the present invention, the compound of Formula II is prepared by reac- 
tion of vinylmagnesium chloride followed by reaction with acetanhydride as shown in scheme 2, variant a). 
[0036] Additional methods for the preparation of compound III are summarized in scheme 2. 



Scheme 2: 



25 



30 



35 




40 



[0037] The compound of Fomiula I is useful for the preparation of pharmaceutically active substances, e.g. 5-[4-[2- 
(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-7-benzothiophenyl-methyl]-2,4-thiazoIidinedione and its salts, especially the cor- 
responding sodium salt. A process for the preparation of this compound has been described for example in International 
45 Patent Application WO 98/42704. 

[0038] In addition, the compounds may be prepared according to the following processes: 

[0039] In a first step the compound of Formula I may be converted into 4-[2-(benzothiophene-4-yloxy)-ethyl]-5- 

methyl-2-phenyl-oxazole by reaction with a mesylate of Fomiula V 
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under basic conditions. The reaction may be performed in solvents like DMF with for example sodium carbonate, potas- 
sium carbonate or cesium carbonate, preferably potassium carbonate; or in THF with KtBu; or in toluene and KOH with 
phase transfer catalysts. 

[0040] The above process may be followed by a nitration reaction of 4-[2-(benzothiophene-4-yloxy)-ethyl]-5-methyl- 
2-phenyl-oxazole to give 5-methyl-4-[2-(7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole. Normally nitric acid is 
used for the nitration reaction which may be perfomned at room temperature to about 50 **C, preferably room tempera- 
ture. 

[0041] The 5-methyI-4-[2-(7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole obtained by the above process 
may be converted into of 5-methyl-4-[2-(7-amino-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole by hydrogenation. 
The conditions of the hydrogenation reaction (H2/Raney nickel) are known in the art. Hydrogen pressure may be 1 to 
10 bar, preferably 1 bar. 

[0042] The above process maybe continued by the reaction of 5-methyl-4-[2-(7-amino-benzothiophene-4-yloxy)- 
ethyl]-2-phenyl-oxazole with HHal/NaNOg followed by reaction with CH=CHCOOCH3/Cu(l)Hal, wherein Hal is Br or CI, 
preferably Br. The reaction product in case of Hal is Br is methyl-2-bromo-3-[4-[2-{5-methyl-2-phenyl-oxazole-4-yl)- 
ethoxy]-benzothiophene-7-yl]-propionate. 

[0043] The reaction of methyl-2-bromo-3-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-7-yl]-pro- 
pionate with thiourea will produce 2-imino-5-[4-[2-( 5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-7-yl]- 
methyl-thiazolidine-4-one. The reaction is normally performed in alkylalkohols like ethanol. 

[0044] This compound (2-imino-5-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxyI-benzothiophene-7-yl]-methyl-thl- 
a2ondine-4-one) may then be converted into 5-[7-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-4- 
methyl]-2,4-thiazolidinedione by reaction under acid conditions. The reaction may be performed at 1 — 4 bar, preferably 
at 1 bar. Acidic conditions are provided by an organic or inorganic acid in an appropriate solvent, e.g. HCl/ethanol. 
[0045] The reaction may be optionally continued by conversion of 5-[7-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]- 
benzothiophene-4-methyl]-2,4-thiazolidinedione in a corresponding salt, preferably the sodium salt (5-[7-[2-(5-methyl- 
2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-4-methyl]-2,4-thiazolidinedione-Na-salt) by reaction under basic condi- 
tions, preferably with NaOH in THF. 

[0046] A further embodiment of the invention comprises a process for the preparation of 5-[7-[2-(5-methyl-2-phenyl- 
oxazole-4-yl)-ethoxy]-benzothiophene-4-methyl]-2,4-thiazolidinedione and/or of 5-[7-[2-(5-methyl-2-phenyl-oxazole-4- 
yl)-ethoxy]-benzothiophene-4-methyl]-2,4-thiazolidinedione sodium salt comprising 

a) conversion of a compound of Formula I into 4-[2-(benzothiophene-4-yloxy)-ethyl]-5-methyl-2-phenyl-oxazoIe by 
reaction of a compound of Formula I 




with a mesylate of Formula V 




under basic conditions; followed by 

b) nitration of 4-[2-(benzothiophene-4-yloxy)-ethyl]-5-methyl-2-phenyl-oxazole to give 5-methyl-4-[2-(7-nitro-ben20- 

thiophene-4-yloxy)-ethyl]-2-phenyl-oxazole; 

c) hydrogenation of 5-methyl-4-[2-{7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole to give 5-methyl-4-[2- 
(7-amino-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole; followed by 

d) reaction of 5-methyl-4-[2-(7-amino-benzothiophene-4-yloxy)-ethyl]-2-phenyloxazole with HHal/NaNOg and 
CH=CHCOOCH3/Cu(l)Hal, wherein Hal is Br or CI to give methyl-2-bromo-3-[4-[2-(5-methyl-2-phenyl-oxazole-4- 
yl)-ethoxy]-benzothiophene-7-yl]-propionate; followed by 

e) reaction of methyl-2-bromo-3-[4-[2-(5-methyl-2-phenyl-oxazole-4-y!)-ethoxy]-ben2othiophene-7-yll-propionate 
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with thiourea to give 2-imino-5-[4-[2-(5-methyl-2-phenyl-oxazole-4-yI)-ethoxy]-ben20thiophene-7-yl]-methyl-thiazo- 
lidine-4-one; followed by 

f) reaction of 2-irnino-5-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-7-yl]-rnethyl-thiazolidine-4- 
one under acid conditions to give 5-[7-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-4-methyl]-2,4- 
thiazolidlnedione; 

g) and optionally followed by reaction of 5-[7-[2-(5-nnethyl-2-phenyI-oxazole-4-yl)-ethoxy]-benzothiophene-4- 
methyl]-2,4-thiazolidinedione under basic conditions to give 5-[7-[2-{5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-ben- 
zothiophene-4-methyl]-2,4-thia2oIidlnedione-Na-salt. 

[0047] The invention further comprises the use of any of the above described processes for the preparation of 5-[4- 
[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-7-ben2othiophenyl-nnethyl]-2,4-thiazoIidinedione and 5-[7-[2-(5-methyl-2-phe- 
nyl-oxazole-4"yl)-ethoxy]-benzothiophene-4-methyl]-2,4-th]azolidinedione-Na-salt. 

[0048] A further embodiment of the present invention comprises the compound 5-[7-[2-(5-methyl-2-phenyl-oxazole- 
4-yl)-ethoxy]-benzothiophene-4-methyl]-2,4-thiazolidinedione-Na-salt. 

[0049] The following examples shall illustrate preferred embodiments of the present invention but are not intended 
to limit the scope of the invention. 

EXAMPLES 

Example 1 

1-(2-Thienyl)allyl Acetate 

[0050] A 1.5 I 4'necked glass flask equipped with a mechanical stin-er, a thermometer and an argon inlet was 
charged with 112.2 g of 2-thiophenecarbaldehyde (1 .00 mol) and 1 00 ml of THF and to the resulting solution was added 
dropwise at — 20*C within 1 .2 h 650 ml of vinylmagnesium chloride 1 .7 M solution in THF. The temperature during the 
addition was kept between —20 and — 25°C with aid of an acetone/dry Ice bath, then increased to O^'C during 35 min 
and kept at this temperature for 20 min. To the resulting brown suspension was added at ca. 0° within 40 min 132.7 g 
of acetic anhydride (1.30 mol). The cooling bath was removed and after stirring for 1 h 400 ml of deionized water was 
added at 10-15^C within 20 min. The biphask; yeliow-brown mixture was stirred for an additional 1 h at room tempera- 
ture and transfen*ed to a separatory funnel with aid of 500 ml of hexane. The brown aqueous phase was separated and 
extracted with 400 ml of hexane. The combined organic phases were washed with 3 x 200 ml deionized water, dried 
(Na2S04, 15 min stirring) and rotatory evaporated (T^ath 35"*, 12 mbar, 1 h). Material of this quality is defined as "crude" 
and is also suitable for cyclocarbonylation (see Example 2 B). The orange-brown oil (199.7 g) was distilled in an appa- 
ratus consisting of a 500-ml two-necked round-bottomed flask, a distillation head with water-cooling and a fraction sam- 
pler. A forerun containing low-boiling components (yellowish oil) was collected at Thead between room temperature and 
55®C and 0.5-0.6 mbar, the main fraction was collected atT^eaci 59-62°C (Tpot 63-67°C) and 0.4 mbar. Yield: 161.53 
g (88.6%) of 1-(2-thienyI)allyl acetate as a slightly yellow oil. 

Example 2 A 

4-Hydroxybenzothiophene 

[0051 ] An autoclave was charged under an argon flow with 27.34 g of 1 -(2-thienyl)allyl acetate (0. 1 50 mol, distilled), 
28.4 ml of acetic anhydride (30.6 g 0.30 mol), 42.0 ml of triethylamine (30.7 g, 0.30 mol), 23.6 mg of palladium acetate 
(0.1 05 mmol) and 0.264 g of triphenylphosphine (1 .00 mmol), all with aid of 63 ml of toluene. Then the autoclave was 
sealed, evacuated twice under slow stirring (150 rpm) to 0.2 bar and pressurized with 8 bar of argon, then pressurized 
three times with 20 bar of carbon monoxide and vented, and finally pressurized with 50 bar of carbon monoxide. The 
reaction mixture was stin-ed (500 rpm) and heated at 120°C and the carbonylation can-led out at 50 bar constant total 
pressure for 6 h. After cooling, the autoclave was vented and the CO atmosphere was exchanged by evacuating to ca. 
0.2 bar and pressurizing 8 bar of argon four times. The resulting dark solution was poured into a 0.5 I flask containing 
1 20 ml of ice water and the biphasic solution was stin-ed for 1 h at room temperature. The aqueous phase was extracted 
in a separatory funnel with 80 ml of toluene and than the combined organic phases were washed with 3 x 30 ml, with a 
total of 90 ml of deionized water and reduced to a total weight of 46 g by rotary evaporation (50°C/60 mbar). 
[0052] The residue containing the crude acetate was transferred to a 0.35 I glass flask under argon with aid of 25 
ml of toluene. After addition of 82 ml of 4N sodium hydroxide (328 mmol) the mixture was stirred intensively (1200 rpm) 
at 50* for 1 ,5 h and then after cooling transfen-ed in a 0.5 I separatory funnel. After removal of the organic layer, the dark 
aqueous phase was extracted with 80 ml of toluene and the combined organic phases were back-extracted with 2 x 20 
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ml a total of 40 ml of delonized water. The combined aqueous phases were treated with 1 .0 g of charcoal, stirred at 
room temperature for 5 min under argon and filtered through a Speedex layer. The filter cake was rinsed three times 
with 20 ml a total of 60 ml of deionized water. The clear brown, combined phases were concentrated until no more tol- 
uene distilled then after cooling to 5<>C in an ice bath 75 ml of 25% HCI were added under argon during 35 min. 
5 whereas the temperature was kept under 15° with aid of an ice bath. The resulting thick crystalline suspension was 
stirred for 1 h in an ice bath (internal temperature 2-3°C) and filtered on a sintered glass filter. The filter cake was 
washed three times with 50 ml. a total of 150 ml of ice-cold water and dried on the rotavapor at 50°C/1 mbar to constant 
weight. 

10 Yield: 18.9 g (84%) of 4-hydroxybenzothiophene 
m.p. 76-78*C, content: 98%. 

Example 2 B 

75 4-Hydroxybenzothtophene 

[0053] An autoclave was charged under an argon flow with 27.34 g of 1 -(2-thienyl)allyl acetate (0.150 mol, crude 
quality see Example 1), 28.4 ml of acetic anhydride (30.6 g. 0.30 mol), 42.0 ml of triethylamine (30.7 g. 30 mol). 23.6 
mg of iDBlladium acetate (0.1 05 mmol) and 0.264 g of triphenylphosphine (1 .00 mmol). ail with aid of 53 ml of toluene. 
Then the autoclave was sealed, evacuated twice under slow stirring (150 rpm) to 0.2 bar and pressurized with 8 bar of 
argon then pressurized three times with 20 bar of carbon monoxide and vented, and finally pressurized with 50 bar of 
carbon monoxide. The reaction mixture was stirred (500 rpm) and heated at 120°C and the carbonylation carried out at 
50 bar constant total pressure for 6 h. After cooling, the autoclave was vented and the CO atmosphere was exchanged 
by evacuating to ca. 0.2 bar and pressurizing 8 bar of argon four times. The resulting dark solution was poured into a 
0 5 I flask containing 1 20 ml of ice water and the biphasic solution was stirred for 1 h at room temperature. The aqueous 
phase was extracted in a separatory funnel with 80 ml of toluene and then combined organic phases were washed with 
3 X 30 ml, a total of 90 ml of delonized water and reduced to a total weight of 46 g by rotary evaporation (50°C/60 mbar). 
[0054] ' The residue containing the crude acetate was filtered through 17 g of silica gel (0 = 3 cm) and the filter 
washed with 1 50 ml of toluene. The combined organic phases were reduced to a total weight of 40 g by rotary evapo- 
ration and transferred to a 0.35 I glass flask under argon with aid of 20 ml of toluene. After addition of 82 ml of 4N 
sodium hydroxide (328 mmol) the mixture was stirred intensively (1200 rpm) at 50° for 1.5 h and then after cooling 
transferred in a 0.5 1 separatory funnel. After removal of the organic layer, the dark aqueous phase was extracted with 
80 mol of toluene and the combined organic phases were back-extracted with 2 x 20 ml. a total of 40 ml of deionized 
water The combined aqueous phases were treated with 1 .0 g of charcoal, stirred at room temperature for 5 min under 
argon and filtered through a Speedex layer. The filter cake was rinsed three times with 20 ml, a total of 60 ml of deion- 
ized water. The clear brown, combined phases were concentrated until no more toluene distilled, then after cooling to 
5^C in an ice bath 75 ml of 25% HCI were added under argon during 35 min. whereas the temperature was kept under 
15° with aid of an ice bath. The resulting thick crystalline suspension was stirred for 1 h in an ice bath (internal temper- 
ature 2-3°C) and filtered on a sintered glass filter. The filter cake was washed three times with 50 ml. a total of 1 50 ml 
40 of ice cold water and dried on the rotavapor at 50**C/1 mbar to constant weight. 

Yield: 16.5 g (73%) of 4-hydroxybenzothiophene as brown crystals- 
m.p. 75-76*»C, content: 95%. 

45 Example 3 

Variation of Phosphorus Llgands 

[0055] 4.93 mg of palladium acetate and 57.57 mg of triphenylphosphine in1 0 ml of toluene were stirred for 1 h in 
50 a glove-box (Og < 1 ppm). A 35 ml autoclave was charged with 0.40 g of distilled 1 -(2-thienyl)allyl acetate. 0.42 ml of 
acetanhydride. 0.62 ml of triethylamine and 1 .0 ml of the catalyst solution described above. The autoclave was condi- 
tioned with 30 bar of CO and pressurized with 70 bar of CO. The cyclocarbonylation was carried out at 120*»C for 2 h. 
GC-analysis revealed a conversion of 96% with a content of 4-acetoxybenzthiophene of 91%. 

55 A) Examples 3.1 —3.6: 

[0056] According to Example 3. table 1 summarizes the following experiments which were performed with phos- 
phorus ligands other then triphenylphosphine. 
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Table 1 



Example 


P-ligand*'^ 


% conversion®' 


% Content of 4-Acetoxy- 
benzothiophene^^ 


3.1 


PPh(3,5-tBu-Ph)2 


92 


87 


3.2 


P(3,5-tBu-Ph)3 


93 


88 


3.3 


AMPHOS 


99 


95 


3.4 


NMDPP 


98 


94 


3.5 


P(2-Furyl)3 


96 


90 


3.6 


P{o-DMA-Ph)3^> 


13 


12 



^) Det9mnined via GC (area-%). 
^) See structures in Scheme 1 . 
P/Pd-2 



20 B) Exannples 3.7 — 3.23: 

[0057] The following additional examples 3.7 to 3.23 were perfomied with further phosphorus ligands. The reaction 
were performed according to the description given above. However, the autoclave was pressurized with 50 bar CO and 
the cyclocarbonylatlon reaction was carried out at 90®C for 1 6 — 18 h. 



Table 2 





Example No. 


P-Ligand^J 


P/Pd*^> 


% conversion*' 


% Content *> 


30 


3.7 


PPh(3.5-tBu-Ph)2 


2 


>99 


94 




3.8 


P{3,5-tBu-Ph)3 


2 


>99 


97 




3.9 


PAMP 


2 


>99 


92 




3.10 


MOP 


2 


>99 


92 


35 


3.11 


P(2-Furyl)3 


10 


>99 


85 




3.12 


TROPP-Ph 


6 


>99 


95 




3.13 


PPh(Diphol) 


6 


>99 


88 


40 


3.14 


(S,S)-DDPP1 


2 


>99 


92 




3.15 


DPEphos 


2 


99 


40 




3.16 


DPPM 


2 


40 


30 




3.17 


DlOP 


4 


99 


72 


45 


3.18 


P(0-nC4H9)3 


6 


99 


86 




3.19 


Diphol-DlOP 


2 


99 


71 




3.20 


DPPF 


2 


>99 


81 


50 


3.21 


TPP-ox-Ph 


1 


85 


44 




3.22 


P(m-Tol)3 


6 


>99 


83 




3.23 


P(n-Bu)3 


6 


95 


70 



a) % Content of 4-acetoxybenzothlophene, determined via GC (Area%). 

b) See structures in Scheme 1 . 

c) Phosphorus-to-patladium molar ratio. 
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Example 4 



Cyclocarbonylation reactions: CO pressure and S/Pd ratio 

5 [0058] 6.0 g of distilled 1 -(2-tliienyl)allyl acetate were reacted for 4 h as described in Example 2 A with 6.2 mg of 
palladium acetate, 72.1 mg of triphenylphosphine, 6.3 ml of acetanhydride and 9.3 ml of triethylamine present GC- 
analysis revealed a conversion of 98% with a content of e-acetoxybenzthiophene of 94 %. 



10 



Examples 4.1 — 4.7: 

[0059] According to Example 4 table 2 summarizes experiments performed under different reaction conditions (CO 
pressure and S/Pd ratio). 



IS 



20 



30 



Example No. 



4.1 
4.2 
4.3 
4.4 



4.5 
4.6 
4.7 



Table 2 



Pco [bar]' 



70 
70 
40 
20 



70 
50 
40 



S/Pd 



1200 



1500 



TrC] 



120 
100 
120 



*J determined at RT. 

^) Determined via GC (area-%). 



% yield^) 



2h 



99 
90 
96 
67 



97 

n.d. 

92 



4h 



98 
99 
88 



>99 
n.d. 
97 



6h 



n.d. 
>99 
89 



>99 
98 



Example 5 

35 4-[2-(Benzothiophene-4-yloxy)-ethyI]-5-methyl-2-phenyl-oxazole 

[0060] 21 8 g (1 .45 mol) of 4-hydroxy-benzothiophene and 51 1 g (1 .82 mol) of mesylate of Formula V 




-OS(0)2CH3 



V 



45 



were dissolved in 5.41 of DMF, followed by addition of 555 g (4,02 mol) of potassium carbonate (dry). The reaction mix- 
ture was stin-ed at 100 to 105 °C for 6 to 8 hours. The resulting suspension was cooled to 5 °C and 7 I of water was 
50 added. The suspension was stirred at 5 °C for 30 minutes. The precipitate was filtered with suction and washed with 
550 ml of DMF/water (1 :1) and 1 ,1 I water. The precipitate was stin-ed at 0 to 5 ^'G in 1 I of MEK (methylethylketone) for 
30 minutes. Then the precipitate was filtered with suction and dried at 50 ''C. 

Yield: 365 g (= 75 %) 4-[2-(benzothiophene-4-yloxy)-ethyl]-5-methyl-2-phenyl-oxazole. 
55 m.p.126°C/129-131 "^C 
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Example 6 

5-Methyl-4-[2-(7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole 

5 [0061 ] 286 g (0.853 mol) of 4-[2-(benzothiophene-4-yloxy)-ethyl]-5-methyl-2-phenyl-oxa20le were suspended in 6.3 
I of glacial acetic acid. Temperature was raised to 60 °C. The resulting clear solution was cooled to 25 °C. 132 ml (3.18 
mol) of 100 % nitric acid were added within 3 minutes. The reaction mixture was cooled below 30 °C. After crystallisa- 
tion the suspension was stirred at 1 8 to 20 °C for 1 hour. The precipitate was filtered with suction and washed with 2 x 
600 ml of tert-butyl methyl ether. The residue was suspended in 4 I of acetic ester for 15 minutes. 200 g (1.9 mol) of 

10 sodium caitonate in 3 1 water were added. The resulting suspension was stirred for 1 hour. Acetic ester was distilled off 
followed by addition of 2 I of water. The suspension was stirred for 30 minutes. The precipitate was filtered with suction, 
washed with water and dried (50°C, 24 hours). 

Yield: 210 g of 5-methyl-4-[2-(7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole (=70%). 
15 m.p. 149 — 151 °C. 

Example 7 

5-Methyl*4-[2-(7-amino-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole 

20 

[0062] 50 g (1.052 mol) of 5-methyl-4-[2-(7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole were solved in 1 
I of THF at 20 to 25 75 m! Lewatit M 600 (OH'-form) (Bayer AG) were washed with about 100 ml THF, added to the 
5-methyl-4-[2-(7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxa2ole solution and stirred at room temperature for 1 
hour. Then the Lewatit M 600 material was filtered with suction and washed with 100 mi THF. 12.5 g of Raney nickel 

25 were added to the combined THF solutions followed by hydrogenation of the 5-methyl-4-[2-(7-nitro-benzothiophene-4- 
y!oxy)-ethyl]-2-phenyl-oxazole at standard pressure. The temperature of the reaction mixture should not exceed 35 to 
40 °C. Hydrogen pressure was increased to 6 bar within 6 hours. After hydrogenation the reaction mixture was stirred 
for 1 hour Then the catalyst was filtered with suction, the THF was distilled off, 1 80 ml ethanol was added and the res- 
idue was boiled out for 30 minutes. The reaction mixture was stirred at 0 for 1 hour. The precipitate was filtered with 

30 suction and the residue was washed with 25 ml ethanol and dried for 24 hours at 50^C (vacuum). 

Yield: 42,4 g of 5-methyl-4-[2-(7-amino-benzothiophene-4-yloxy)-ethyl]-2-pheny!-oxazole (= 92 %). 
m.p. 122 — 126*»C. 

35 Example 8 

Methyl-2-bromo-3-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-ben2othiophene-7-yl]-prDpionate 

[0063] 320 g (0.91 mol) of 5-methyl-4-[2-(7-amino-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxa2ole were solved in 
40 6.4 1 acetone. Within 30 sec one third of a 320 ml (2.74 mol) of 48 % HBr In 900 ml water were added. After cooling to 
0 to 4 ^'C and crystallization the suspension was stirred at 0 to 4 '^C for 1 hour. Then the remaining 48 % HBr solution 
in water was added within 15 minutes at 0 to 4**C and stinted at this temperature for 15 minutes followed by addition of 
63.9 g (0.93 mol) sodium nitrite in 180 ml water within 15 minutes at 3 to 5 ""C and stin-ing for 30 minutes at 3 to 5 ^C. 
1 230 ml of methacrylate CH=CHCOOCH3 (1 3.6 mol) was added to this reaction mixture at 1 0 to 1 4°C followed by addi- 
45 tion of 3.2 g Cu(l)bromide. Temperature was increased to 20 to 25 °C within 30 minutes followed by stirring at this tem- 
perature for 1 hour and 10 minutes at 30 ""C. 1.8 1 of water was added to the reaction mixture followed by distillation of 
acetone/methacrylate CH=CHCOOCH3 at a temperature of 40 ^C. The final volume was about 2 I. 1 I of water was 
added to separate the remaining methacrylate CH=CHCOOCH3. The final volume was about 2 I. The black precipitate 
was solved by addition of 4.5 I of acetic ester and stirring for 15 minutes. The two phase reaction mixture was filtered 
50 and the aqueous phase was extracted with 2 I of acetic ester After extraction with 2 I of an aqueous 2 % NaCI-solution 
the acetic ester solutions were combined and distilled. 2 I of acetic ester was added to the residue and again distilled. 
3 I of ethanol were added to the residue and boiled. 15 g of activated charcoal were added and stirred for 15 minutes. 
After filtration and cooling to room a precipitate was formed. The suspension was stirred for 1 hour at room temperature 
and an additional hour at 0 °C. After washing with cold ethanol the precipitate was dried for 24 hours at 50 "^C (vacuum). 

55 

Yield: 310 g of methyl-2-bromo-3-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-ben2othiophene-7-yl]-propionate 

(= 68 %). 

m.p. 97 to 99 X. 
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Example 9 

2-lmino-5-[4-[2-(5-methyl'2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-7-yl]-methyl-th 

5 [0064] 190 g (0.380 mol) of 5-methyl-4-[2-(7-amlno-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxa2ole were sus- 
pended in 2.85 I of ethanol. 31.6 g (0.415 mol) of thiourea and 34.8 g of sodiunn acetate were added. After boiling for 
about 18 hours (reflux) the reaction mixture was cooled to 0 to 4 and stirred for 1 .5 hours at this temperature. The 
precipitate was filtered with suction and washed twice with 250 ml cold ethanol. 1 .9 I of water was added to the residue, 
the mixture was stirred for 10 minutes and the precipitate was filtered with suction and dried for 24 hours at 80 °C (vac- 

10 uum). 

Yield: 1 47 g of 2-imino-5-[4-[2-( 5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-7-yl]-methyl-thiazolidine- 
4-one (84 %); 
m.p: 224 — 227 ^C. 

15 

Example 10 

5-[7-[2-(5-Methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothlophene-4-methyl]-2,4-th1azoIidined 

20 [0065] 283.3 g (0.61 mol) of 2-imino-5-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-7-yll- 
methyl-thiazolidine-4-one were suspended in 2.83 1 ethanol. 2.83 I of 2 N hydrochloric acid were added. The resulting 
suspension was stirred for 18 hours (reflux). The suspension was cooled for 1 hour to 0 to 4 °C and was stirred for 
another 2 hours at this temperature. The precipitate was filtered with suction and washed twice with 285 ml of ethanol. 
2.83 1 of water was added to the residue, the suspension was stirred for 30 minutes, the precipitate was filtered with suc- 

25 tion and washed with 2 1 of water. The precipitate was dried for 24 hours at 80 *>C and then solved in 545 ml DMF (at 85 
to 90 **C). 4.95 I of ethanol (25 '^C) were added to the solution. The resulting suspension was stirred for 2 hours at 0 to 
4 **C. The precipitate was filtered with suction, washed with 270 ml of cold ethanol and dried at 80 °C for 24 hours (vac- 
uum). 

30 Yield: 246 g of 5-[7-[2-(5-methyl-2-phenyl-oxazoIe-4-yl)-ethoxy]-benzothiophene-4-methyl]-2,4-thiazolidinedione 
(87%); 

MP: 224—227 **C. 
Example 1 1 

35 

5-[7-[2-(5-Methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-4-methyl]-2,4-thiazolidinedione-^ 

[0066] (5-{7-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-benzo[b]thiophen-4-ylmethyl}-2,4-thiazolidinedione) (5.8 g) 
was dissolved in hot THF (87 ml). A solution of sodium hydroxide (0.5 g) in water (6 ml) was added, and the solution 
40 was cooled to room temperature. Another portion (87 ml) of THF was given to the solution, and after a short time a crys- 
tallization was observed. 150 ml of the solvent was distilled off in the heat. The suspension was cooled to about 0°C 
and was stirred for further 2 hours. The solid was filtered and dried at 80°C. 

Yield: 5.6 g of 5-[7-[2-(5-methyl-2-phenyl-oxa20le-4-yl)-ethoxy]-benzothiophene-4-methyl]-2,4-thia2olidinedione- 
45 Na-satt (93%); 

MP: > 300 ^'C (decomposition). 

Claims 

50 1 . A process for the preparation of compounds of Fomnula 1 



55 



14 



EP 1 078 923 A2 




I 



comprising cyciocarbonylation of a compound of Fomiuia II 




OR 



II 



wherein 



-OR is a group of formulae — 0-(CO)-R', -0-(CO)-0-R" or— 0-(P0)-(0R")2, wherein R' is alkyi, perfluoro-Ci. 
20-alkyl, aryl, R" is alkyi, aryl or benzyl or the group -OR is halogen or an aryloxy group; 

followed by saponification. 

The process according to claim 1, wherein the cyciocarbonylation reaction is carried out in the presence of a base- 
and a catalyst comprising a transition metal compound and a ligand. 

The process according to any of claims 1 — 2, wherein the transition metal compound is a palladium salt. 

The process according to claim 3, wherein the transition metal compound is selected from a group consisting of 
Pd(0Ac)2, Pd2dba3. PdClg, PdgClgtTi-allyOa, PdCl2(NCMe)2, [Pd(NCMe)4](BF4)2 or Pd/C. 

The process according to claim 4, wherein the palladium compound is Pd(OAc)2. 

The process according to claims 1-5, wherein the ligand is P{R^)(R2)(R^) or (R^)(R2)P-(X)-P(R^)(R2) wherein H\ 
r2 and R^ each independently are C^.g-alkyl, cyclohexyl, benzyl, naphthyl, 2- or 3-pyn-olyl, 2- or 3-furyl, 2- or 3-thi- 
ophenyl, 2- or 3- or4-pyridyl. phenyl or phenyl which is substituted by Ci.4-alkyl, Ci.4-alkoxy, halogen, trifluorome- 
thyl, lower alkylydenedioxy or phenyl and X is binaphthyl, 6,6'-dimethyl- or 6,6'-dimethoxybiphenyl-2,2'-diyl, or one 
of the groups — (CH2)n-. - CHg CHg-PCCeHg)- CHgCHg-, 



and n is a number of 1 — 8. 

The process according to claims 1 — 5, wherein the ligand is selected from a group consisting of triphenylphos- 
phine, and 
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45 9. The process according to claims 1 — 8, wherein the cyclocarbonylation reaction is carried out in the presence of a 
base selected from the group consisting of tri-alkyl-amlnes, di-alkyl-aryl-amines, pyridines, alkyl-N-piperidines, 
sodium hydroxide, potassium hydroxide or salts of carbonic acids. 

10. The process according to claims 1 — 9, wherein the cyclocarbonylation reaction is carried out in the presence of 
50 triethylamine. 

1 1 . The process according to claims 1 — 10, wherein the compounds of Formula 11 are prepared by reaction of the thi- 
ophene carbaldehyde of Formula III 

55 
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with a reagent of the formula vinyl-metal-X with -metal-X being -IVIgCI, -MgBr, -Mgl or -Li, followed by reaction with 
an acid derivative selected from a group consisting of (R'-C0)20, R"0-(CO)-CI, CI-(P0)(0R")2 or R"-(CO)-Hal, 
wherein R' is alkyi, perfluoro-Ci.2o-alkyl. aiyl. R" is alkyl, aryl or benzyl and Hal is CI or Br. 

12. The process according to claim 1 1 , wherein the acid derivative is acetanhydrid. 

13. The process according to claims 1-12, wherein the vinyl-metal-X-reagent is vinyl-magnesium chloride. 

14. The process according to claims 1-13, wherein the compound of Formula II is prepared by reaction of the thl- 
ophene carbaldehyde by reaction of vinylmagnesium chloride followed by reaction with acetanhydride. 

15. The process according to claims 1 — 14, wherein the compound of Formula I is 4-hydroxybenzothiopene. 

16. The process according to claims 1 — 15, wherein the saponification reaction is carried out in a biphasic mixture of 
sodium hydroxide in toluene or In a homogeneous mixture of sodium methylate in methanol. 

17. The process according to claims 1 — 16. wherein the compound of Formula I is converted into 4-[2-(ben2othl- 
ophene-4-yloxy)-ethyl]-5-methyl-2-phenyl-oxazole by reaction of a compound of Formula 1 with a mesylate of For- 
mula V 




under basic conditions. 



18. The process according to claim 17, wherein 4-[2-(benzothiophene-4-yioxy)-ethyl]-5-methyl-2-phenyl-oxazole is 
converted into 5-methyl-4-[2-(7-nitro-ben20thiophene-4-yloxy)-ethyl]-2-phenyl-oxazole by nitration. 

19. The process according to claim 18, wherein 5-methyl-4-[2-(7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxa- 
zole is converted into of 5-methyl-4-[2-(7-amino-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole by hydrogena- 
tion. 

20. The process according to claim 1 9, wherein 5-methyl-4-[2-(7-amino-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxa- 
zole is converted into methyl-2-bromo-3-[4-[2-{5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-ben20thiophene-7-yl]-pro- 
plonate by reaction with HHal/NaN02 followed by reaction with CH=CHC00CH3/Cu(l)Hal, wherein Hal is Br or CI. 

21. The process according to claim 20, wherein methyl-2-bromo-3-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-ben- 
zothiophene-7-yl]-propionate is converted into 2-imino-5-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)*ethoxy)-benzothi- 
ophene-7-yl] - methyl-thiazolidine-4-one by reaction with thiourea. 

22. The process according to claim 21, wherein 2-imino-5-[4-[2-(5-methyl-2-phenyl-oxa2ole-4-yl)-ethoxy]-benzothi- 
ophene-7-yl]-methyl-thiazolidine-4-one is converted into 5-[7-[2-(5-methyl-2-phenyl-oxa2ole-4-yl)-ethoxy]-benzo- 
thiophene-4-methyl] - 2,4-thiazolidinedione by reaction under acid conditions. 

23. The process according to claim 22, wherein 5-[7-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-4- 
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methyl]-2,4-thiazolidineclione is converted into 5-[7-[2-{5-Methyl-2-phenyl-oxa2ole-4-yl)-ethoxy]-benzothiopliene-4- 
methyl]-2,4-thiazolidinedione-Na-salt by reaction under basic conditions. 

24. The process according to claims 1 to 23 for the preparation of 5-[7-[2-{5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]- 
benzothiophene-4-methyl]-2,4-thiazolidinedione comprising 

a) conversion of a compound of Formula I into 4-[2-(benzothiophene-4-yloxy)-ethyl]-5-methyl-2-phenyl-oxazole 
by reaction of a compound of Fonnula I 



under basic conditions; followed by 

b) nitration of 4-[2-(benzothiophene-4-yloxy)-ethyl]-5-methyl-2-phenyl-oxazole to give 5-methyl-4-[2-(7-nitro- 
benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazole; 

c) hydrogenation of 5-methyI-4-[2-(7-nitro-benzothiophene-4-yloxy)-ethyl]-2-phenyl-oxazoleto give 5-methyl-4- 
[2-(7-amino-ben20thiophene-4-yloxy)-ethyl]-2-phenyl-oxazole; followed by 

d) reaction of 5-methyl-4-[2-(7-amino-benzothlophene-4-yloxy)-ethyl]-2-phenyl-oxazole with HHal/NaN02 and 
CH=CHC00CH3/Cu(l)Hal, wherein Hal is Br or CI to give methyl-2-bromo-3-[4-[2-(5-methyl-2-phenyl-oxazole- 
4-yl)-ethoxy]-benzothiophene-7-yl]-propionate; followed by 

e) reaction of methyl-2-bromo-3-[4-[2-{5-methyl-2-phenyl-oxazoIe-4-yl)-ethoxy]-benzothiophene-7-yl]-propion- 
ate with thiourea to give 2-imino-5-[4-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-7-yl]- 
methyl-thiazolidine-4-one; followed by 

f) reaction of 2-imino-5-[4-[2-{5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-7-yI]-methyl-thiazolid- 
ine-4-one under acid conditions to give 5-[7-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-4- 
methyl]-2,4-thiazolidinedione; 

g) and optionally followed by reaction of 5-[7-[2-(5-methyl-2-phenyl-oxazole-4-yl)-ethoxy]-benzothiophene-4- 
methyl]-2,4-thiazolidinone under basic conditions to give 5-[7-[2-(5-methyl-2-phenyl-oxazole-4-yI)-ethoxy]-ben- 
zothiophene-4-methyl]-2,4-thiazolidinedione-Na-salt. 

25. The use of a process according to any of claims 1 — 24 for the preparation of 5-[4-[2-{5-methyl-2-phenyl-4-oxa- 
zolyl)ethoxy]-7-benzothiophenylmethyl]-2,4-thiazolidinedione. 

26. The use of a process according to any of claims 1 — 24 for the preparation of 5-[7-[2-{5-methyl-2-phenyl-oxazole- 
4-yl)-ethoxy]-benzothiophene-4-methyl]-2,4-thiazolidinedione-Na-salt. 

27. 5-[7-[2-(5-Methyl-2-phenyl-oxazole-4-yl)-ethoxyl-benzothiophene-4-methyl]-2,4-thiazolidinedione-Na-salt. 

28. The invention as hereinbefore defined. 




with a mesylate of Formula V 
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